Introduction
Postdate pregnancy is a common problem. Its incidence has been reported to be between 4-14% with an average of 10.5%. 1 A safe limit for the continuation of pregnancy beyond the expected date of delivery cannot be established, and there is also controversy on whether the risk of fetal hypoxia can be accurately predicted in these pregnancies. Rayburn and Chang suggested that the risk of postmaturity starts at 40 weeks. 2 Postdate pregnancies have been associated with increased perinatal morbidity and mortality up to 42 weeks and these risks increase after 42 weeks (post-term pregnancy). 3 Increased incidence of induction of labor, instrumental delivery, cesarean section, shoulder dystocia, lower Apgar score, congenital malformation, meconium aspiration, and fetal asphyxia have been associated with these pregnancies. 3, 4 These problems can be decreased by routine antepartum fetal surveillance prior to the onset of spontaneous labor. 5, 6 The current methods of fetal surveillance like Background and objective: Placental insufficiency is the primary cause of intrauterine growth restriction in normally formed fetuses and can be identified using middle cerebral artery to umbilical artery ratio Doppler velocimetry, and provide an estimate of downstream placental vascular resistance and placental blood flow. There is a strong association between reduced end-diastolic umbilical artery blood flow velocity and increased vascular resistance in umbilical placental microcirculation. Doppler ultrasound can assess the uteroplacental blood flow just before labor. This study aimed to investigate the use of the fetal cerebroumbilical ratio to predict the intrapartum fetal compromise in appropriately grown fetuses. Methods: A comparative cross-sectional study set at Sulaimania Maternity Teaching Hospital, Sulaimania, Iraq, from January to June 2015. The study recruited 121 cases, fetal biometry and Doppler indices were measured before established labor. The intrapartum and neonatal outcome details recorded. Results: Infants delivered by cesarean section for fetal compromise had significantly lower cerebroumbilical ratio than those born by spontaneous normal (none assisted) vaginal delivery and by cesarean section for other intrapartum causes. Infants with cerebroumbilical ratio <10 th percentile were more likely to be delivered by cesarean section for fetal compromised than those with a cerebroumbilical ratio > 10 th percentile. A cerebroumbilical ratio >90 th percentile appears protective against cesarean section for fetal compromise. Amniotic fluid index of < 5 was associated with an increased cesarean section for fetal indication. Conclusion The cerebroumbilical ratio can identify fetuses at high risk of intrapartum fetal compromise. As a confounding variable, the amniotic fluid index was a useful tool for surveillance in prolonged pregnancy. Keywords: Cerebralumbilical ratio; Amniotic fluid index; Doppler; Labour. nonstress test (NST), amniotic fluid index (AFI), biophysical score (BPS), umbilical artery (UA) S/D ratio and middle cerebral artery (MCA) plasticity index (PI) cannot accurately predict fetus at risk of the adverse perinatal outcome. 3, 6 Various studies have investigated MCA, and UA (cerebroumbilical (CU) ratio) in post-term pregnancies with high risk complicating factors like chronic hypertension, pregnancy induced hypertension (PIH) and diabetes, and found it to accurately predict fetal compromise. 7, 8 These conditions, however, are known to affect the vascular bed and placental circulation, the blood flow to the fetus. Very few studies have been done on the value of middle cerebral artery to umbilical artery ratio (CU ratio) in determining the perinatal outcome in low risk postdate pregnancies. 8 The incidence of postdate pregnancy is higher in first pregnancies and in women who have had a previous postdate pregnancy. Genetic factors may also play a role. One study showed an increased risk of postdate pregnancy in women who were, themselves, born postdate. 9 An ultrasound examination performed in the first half of pregnancy is the most reliable method of calculating the date the baby is due, especially in women with long or irregular menstrual cycles. 10 The American College of Obstetricians and Gynecologists has stated that it is only necessary to start antenatal fetal monitoring after 42 weeks (294 days) of gestation, although many obstetric care providers will start fetal testing at 41 weeks. Many experts recommend twice weekly testing, including measurement of amniotic fluid volume. Testing may include observing the fetus' heart rate using CTG, or observing the baby's activity by biophysical profile.
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Several studies have suggested that oligohydramnios detected by ultrasound is a useful test for detecting placental insufficiency, 12, 13 Although AFI is of limited value in identifying fetuses at risk of compromise.
14 A good liquor volume is a reassuring sign that the fetus has not been subjected to chronic hypoxia in the antenatal period 15 and this was reflected in our study. Doppler velocimetry: The presence of forward flow during diastole is seen in arteries supplying low resistance vascular beds. Diastolic components disappear or reverse as the peripheral impedance increases. 16 Different indices have been proposed to define the properties of the Doppler spectrum. The most common in the obstetric application being the pulsatility index, resistance index and the Systolic /Diastolic (S/D) ratio. 16 The closer the measurement site is to the placenta, the less is the wave reflection and the greater the end -diastolic flow. Consequently, the Doppler waveform that represents arterial flow velocity demonstrates progressively declining pulsatility and the indices of pulsatility from the fetal to the placental end of the cord. 17 Meta-analysis of the previously published randomized controlled studies clearly indicates that UA velocimetry assessment decreases the perinatal mortality from intrauterine growth retardation (IUGR) without any increase in the rate of unnecessary obstetric interventions in high -risk pregnancies. Knowledge of Doppler flow velocimetry of the fetal Middle cerebral artery (MCA) may assist in perinatal diagnosis and management of complicated pregnancies and high risk pregnancy. A low index of pulsatility in the middle cerebral artery associated with fetal compromise has been described. 18 Because the fetal Middle cerebral artery to umbilical artery (MCA/UA) ratio incorporates data not only on placental status but also on the fetal response, it is potentially more advantageous in predicting the perinatal outcome. Doppler data combining both umbilical and cerebral velocimetry provide additional information on fetal consequences of the placental abnormality. 19 The current data, however, question the benefits of using CU Arterial Doppler velocimetry ratio as a routine screening test for fetal hypoxia or acidosis in low-risk pregnancies. 20 This study was designed to study the Doppler waveforms in UA and MCA, and CU ratio in uncomplicated postdate pregnancies, and to correlate these findings with the perinatal outcome. It also aimed to determine the cutoff value of CU ratio for predicting adverse perinatal outcome in these pregnancies.
A comparative cross-sectional study of 121 intrapartum women was done after considering the inclusion and exclusion criteria. RI and PI index of the umbilical, middle cerebral arteries and the ratio of cerebro-umbilical arteries were obtained from all the 121cases. Data were analyzed. The mean + SD of maternal age, and BMI of the studied group seen in Table 1 .
Results elevated at about 45 degrees. Fetal biometry and AFI and FHR were recorded. In addition, the resistant index (RI) and pulsatility index (PI) of the umbilical artery (UA) and middle cerebral artery (MCA) were recorded using a manual trace of one proper waveforms. Each parameter was recorded twice and a mean of these values used for data analysis. Umbilical artery Doppler studies were obtained from a mid-segment of the umbilical cord. All US examinations were undertaken by using (SIEMENS -SONOLINE G50) Machine. Labour was then managed according to local protocols and guidelines. Outcome measures for this study were collected including intrapartum data were diagnosis of fetal compromise (based on abnormal FHR during electronic fetal heart monitoring or CTG abnormalities), and presence of meconium stained liquor and mode of delivery, and neonatal outcome were assessed by examining birth weight, Apgar score at the 1 st and 5 th minutes, admission to neonatal care unit. Data analysis was performed using the statistical package for the social sciences (version 20), and Microsoft Word and Excel have been used to generate graphs and tables.
Methods
One hundred and twenty one women with postdate pregnancy (40 weeks pulse) were recruited at Maternity teaching hospital in Sulaimania, Iraq from first January 2015 to first June 2015. All patients recruited before active labor (cervical dilatation < 4cm), had singleton pregnancies and were identified as low risk and uneventful pregnancy. Information about maternal age, ethnicity, parity, gestation at the onset of labor, body mass index (BMI), smoking, preexisting maternal medical disorders, history of previous fetal growth restriction, stillbirth, or neonatal death were documented. The inclusion criteria included singleton cephalic presenting pregnancy, more than 40 weeks and less than 42 weeks, no current medical disease or medical disease complicating pregnancy, either presented in spontaneous labor or been induced for labor, and cervical dilation less than 4 cm. The exclusion criteria included pregnancy <40week, cervical dilatation >4cm, malpresentation, membrane rupture, multiple pregnancy, preeclampsia, previously identified fetal growth restriction, known fetal anomaly, and evidence of intrauterine infection. All women had an ultrasound (US) examination performed in a supine position with the head of the bed Table 4 : Correlation coefficient between RI ratio and other parameters in studied group. 
Discussion
This comparative cross-sectional study was conducted to evaluate cerebral and umbilical arterial blood flow velocity in low risk postdate pregnancy. The study results demonstrated that the assessment of the fetal C/U ratio, in postdate low risk pregnancies before active labor, may predict the diagnosis of intrapartum fetal compromise (based on abnormal CTG) and the need for emergency delivery. Currently, multi vessel Doppler assessment of fetal well-being is considered valuable only in cases of fetal growth restriction. Our data suggest that assessment of fetal C/U ratio can also be of value in the apparently normal grown fetuses beyond term. Where the risk of intrapartum fetal compromise is highest in infants with the lowest C/U ratios, and a high C/U ratio appears to suggest, better fetal tolerance to the stresses of labor, with a reduced incidence of abnormal fetal heart rate patterns necessitating emergency delivery. Only 15 (17%) infant in this study with a C/U ratio > 90 th percentile required delivery by emergency CS for fetal heart rate abnormalities. Numerous studies with varying results have been published and difficult to compare. Variation in sample sizes and techniques, as well as different criteria like fetal blood sampling and cord PHs, used to define the adverse perinatal outcome. A study that performed in 1988 by Ferrazzi demonstrates that raised UAPI is associated with increased placental resistance and has previously been suggested as a surrogate marker of placental function. 21 Another study by Farrell that performed in 1999 found that UA PI is known to be elevated in cases of fetal growth restriction. However, its use in early labor does not appear to be a good predictor of adverse perinatal outcome. 22 In 1999 a study that performed by Bahado-Singh on 203 fetuses at risk for intrauterine growth restriction, there was a statistically significant increase in perinatal morbidity and mortality in cases with an abnormal cerebroumbilical ratio. 23 In addition, some studies were performed in high risk and some in low risk population. There are other studies performed in India one of them performed by Bindu in 2012 on the cerebral and umbilical blood flow velocity in normal and growth retarded babies. In the mentioned study two groups of mothers have been followed, one group had normal pregnancies without risk factors, this acted as a control group, and the other was on IUGR. The middle cerebral artery PI were not significant between the two groups P = 0.3, but for umbilical artery PI were significant P = 0.03. Similarly, CU was significant between two groups P = 0.01. This shows the importance of C/U as a predictor of fetal compromise. 24 In this study, we have observed that there was a strong relation of meconium stain liquor with the C/U ratio. This finding agrees with the finding of the study done by Tomas Prior that studied in 2013, 25 which revealed a higher rate of meconium stained liquor in infants with the lowest C/U ratio (0.76). While Lam 25 in 2005, who evaluated the use of AFI, MCA PI, UA PI, and C/U ratio in surveillance of postdates pregnancy, also found that MCA PI was the only parameter that had a statistically significant correlation with grade three or thick meconium stained liquor. 25 Another study that performed by Mishra in 2013 26 showed that Doppler flow velocimetry of the fetal MCA may assist in perinatal diagnosis and management of complicated pregnancies. A low index of pulsatility in the middle cerebral artery associated with fetal compromise. Because the MCA/UA ratio incorporates data not only on placental status but also on the fetal response; it is potentially more advantageous in predicting the perinatal outcome. Doppler data combining both umbilical and cerebral velocimetry provide additional information on fetal consequences of the placental abnormality. 26 In another study that performed in 2013 by Rajesh M. found that the cerebral/umbilical pulsatility ratio (C/U ratio) has been recognized as the more sensitive and specific indicator of likelihood of IUGR and adverse perinatal. 27 The result of this study suggests that the fetal C/U ratio, measured before established labor, can predict the diagnosis of intrapartum fetal compromise, and is a better predictor of adverse perinatal outcome than an abnormal MCA PI or UA PI alone. The mean values of CU RI and CU PI ratio were 1.2and 1.4 respectively. Placio et al. 28 observed mean CU ratio to be 1.36 at 41 weeks and 1.27 at 42 weeks. In the present study, a cutoff value of CU ratio of 1 was obtained and used for correlating perinatal outcome in these postdate pregnancies. The CU ratio of 1 for predicting adverse perinatal outcome in the present study was similar to the value established by Devine et al. 29 The authors observed that CU ratio in their study had high specificity and positive predictive value for determining the adverse perinatal outcome. This difference appears to be because they included high risk postdate pregnancies with complicating factors like diabetes, chronic hypertension, and PIH unlike in the present study where only uncomplicated postdate pregnancies were enrolled.
Cerebro umbilical ratio (MCA/UA PI) is Conclusion a good predictor for adverse perinatal outcome during intrapartum care and can be used as a tool to guide the mode of delivery in the low risk pregnancy. Can be considered as a useful technique for fetal surveillance in prolonged pregnancy.
